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©  Dry-strip  antihalation  layer  for  photothermographic  film. 
©  A  photothermographc  element  having  a  strippably- 
adhered,  antihalation  layer  is  disclosed.  The  element  com- 
prises  at  least  one  photosensitive  layer  adhered  to  one  sur- 
face  of  a  support  base,  and  an  antihalation  layer  having  a 
resistance  greaterthan  5000  ohms  persquare,  adhered  to  any 
surface  of  said  element  and  dry-strippable  therefrom,  said 
antihalation  layer  having  a  delaminating  resistance  in  the 
range  of  6  to  50  g/cm,  a  layer  strength  in  g/cm  greaterthan  its 
delaminating  resistance,  and  an  optical  density  of  at  least  0.1  . 
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face  of  a  support  base,  and  an  antihalation  layer  having  a 
resistance  greaterthan  5000  ohms  persquare,  adhered to  any 
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T e c h n i c a l   F i e l d  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p h o t o t h e r m o -  

g r a p h i c   i m a g i n g   e l e m e n t ,   p r e f e r a b l y   of  t he   " d r y   s i l v e r "  

t y p e .   The  p h o t o t h e r m o g r a p h i c   i m a g i n g   e l e m e n t   c o n t a i n s   a  

d r y - s t r i p p a b l e ,   r a d i a t i o n - a b s o r b i n g ,   a n t i h a l a t i o n   l a y e r .  

B a c k g r o u n d   A r t  

P h o t o t h e r m o g r a p h i c   i m a g i n g   s y s t e m s   a r e   t h o s e  

i m a g i n g   m a t e r i a l s   w h i c h ,   upon   f i r s t   b e i n g   e x p o s e d   to   l i g h t  

in  an  i m a g e w i s e   f a s h i o n ,   p r o d u c e   an  image   when  s u b s e q u e n t l y  

h e a t e d .   The  e x p o s u r e   to   l i g h t   or  o t h e r   r a d i a t i o n   p h o t o -  

a c t i v a t e s   or   p h o t o d e a c t i v a t e s   a  c o m p o n e n t   in  t h e   i m a g e a b l e  

e l e m e n t   and  s u b s e q u e n t   h e a t i n g   c a u s e s   an  i m a g e   f o r m i n g  

r e a c t i o n   to  d i f f e r e n t i a l l y   o c c u r   in  e x p o s e d   and  u n e x p o s e d  

r e g i o n s .  

P h o t o t h e r m o g r a p h i c   i m a g i n g   s y s t e m s   of  t he   d r y  

s i l v e r   t y p e   a r e   d e s c r i b e d   in  U .S .   P a t e n t   Nos .   3 , 4 5 7 , 0 7 5 ;  

3 , 8 3 9 , 0 4 9   and  3 , 9 9 4 , 7 3 2 .   T h e s e   i m a g e a b l e   s y s t e m s   c o m p r i s e  

a  s i l v e r   s o u r c e   m a t e r i a l   ( u s u a l l y   an  o r g a n i c   s i l v e r   s a l t ,  

e . g . ,   a  s i l v e r   s a l t   of  an  o r g a n i c   l o n g   c h a i n   f a t t y  

c a r b o x y l i c   a c i d ,   or  a  c o m p l e x e d   s i l v e r   s a l t ) ,   s i l v e r   h a l i d e  

in  c a t a l y t i c   p r o x i m i t y   to  t h e   s i l v e r   s o u r c e   m a t e r i a l ,   a  

r e d u c i n g   a g e n t  f o r  s i l v e r   i o n ,  a n d   a  b i n d e r .   I t   i s   b e c a u s e  

t h e   e x p o s u r e   and  d e v e l o p m e n t   of  t h e   i m a g i n g   s y s t e m s   o c c u r  

w i t h o u t   u s i n g   w a t e r ,   t h a t   t h e s e   m a t e r i a l s   a r e   o f t e n  

r e f e r r e d   to  as  d ry   s i l v e r ,   l i g h t - s e n s i t i v e   m a t e r i a l s .  

In  o r d e r  t o   i m p r o v e   t h e   s h a r p n e s s   o r  d e f i n i t i o n  

of  p h o t o g r a p h i c   i m a g e s   an  a n t i h a l a t i o n   l a y e r   i s   o f t e n  

i n c o r p o r a t e d   i n t o   p h o t o s e n s i t i v e   c o m p o s i t i o n s .   To  b e  

e f f e c t i v e ,   t h e   a c t i v e   i n g r e d i e n t   in  t h e   a n t i h a l a t i o n   l a y e r  

w i l l   a b s o r b  a t  t h e   w a v e l e n g t h s   a t   w h i c h  t h e   p h o t o s e n s i t i v e  

c o m p o s i t i o n   i s   s e n s i t i v e .   The  l o n g e r   t h e   p a t h   l e n g t h   o f  

the   l i g h t   in  t h e   l a y e r   of  l i g h t - s e n s i t i v e   c o m p o s i t i o n ,   t h e  



g r e a t e r   t h e   a t t e n u a t i o n .   T h e r e f o r e ,   s c a t t e r e d   l i g h t   i s  

a t t e n u a t e d   or  a b s o r b e d   to  a  l a r g e r   e x t e n t   t han   l i g h t   w h i c h  

i m p i n g e s   d i r e c t l y   on  a  l i g h t - s e n s i t i v e   c r y s t a l .   As  a 

r e s u l t ,   a l t h o u g h   t he   o v e r a l l   s p e e d   of  the   c o m p o s i t i o n   i s  

r e d u c e d   s l i g h t l y ,   s c a t t e r e d   l i g h t   and  o t h e r   l i g h t   r a y s  

w h i c h   a r e   l i a b l e   to  p r o d u c e   a  b l u r r e d   image  a r e   p r e f e r e n -  

t i a l l y   a b s o r b e d   and  so  t h e   o v e r a l l   d e f i n i t i o n   and  s h a r p n e s s  

of  i m a g e s   p r o d u c e d   in  t h e   l a y e r   a r e   i n c r e a s e d .  

A n t i h a l a t i o n   c o m p o u n d s ,   known  in  the   a r t   a s  

a c u t a n c e   a g e n t s ,   a r e   d y e s   t h a t   a r e   f r e q u e n t l y   i n c o r p o r a t e d  

i n t o   p h o t o s e n s i t i v e   s y s t e m s .   P r e f e r a b l y   t h e y   a r e   h e a t  

l a b i l e   in  t he   s y s t e m ,   t h a t   is  to  s a y ,   t h e y   a re   d e g r a d e d   b y  

t h e   h e a t   d e v e l o p m e n t   of  t he   p h o t o t h e r m o g r a p h i c   c o m p o s i t i o n  

to  one  or  more   c o m p o u n d s   w h i c h   a r e   s u b s t a n t i a l l y   c o l o r l e s s .  

The  e x a c t   m e c h a n i s m   of  t h i s   r e a c t i o n   is   no t   known.   S u c h  

a c u t a n c e   a g e n t s   a r e   d i s c l o s e d   i n ,   f o r   e x a m p l e s ,   in  U . S .  

P a t e n t   No.  4 , 3 0 8 , 3 7 9 .  

B r i t i s h   P a t e n t   S p e c i f i c a t i o n   1 , 2 6 1 , 1 0 2   d i s c l o s e s  

a  t r a n s p a r e n t   h e a t - d e v e l o p a b l e   p h o t o s e n s i t i v e   s h e e t  

m a t e r i a l   in  w h i c h   a c u t a n c e   i s   i m p r o v e d   by  i n c o r p o r a t i n g  

r e l a t i v e l y   l a r g e   p r o p o r t i o n s   of  c o l o r e d   m a t e r i a l   in  a  l a y e r  

s e p a r a t e   f rom  t he   s e n s i t i v e   c o a t i n g ,   w h i c h   l a y e r   may  h e  

r e m o v e d   in  a  d r y   s t r i p p i n g   p r o c e s s .   On  page   2,  l i n e s   28  t o  

44 ,   m e t h o d s   a r e   t a u g h t   f o r   s t r i p p i n g   t he   c o l o r   l a y e r   f r o m  

t h e   c o n s t r u c t i o n ,   s u c h   m e t h o d s   i n v o l v i n g   use   of  a  

p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e   on  a  c o r n e r   or  e d g e ,   o r  

more   e f f e c t i v e l y ,   s u p p l y i n g   a  t h i n   c o a t i n g   of  t h e r m o p l a s t i c  

a d h e s i v e   o v e r   t h e   c o l o r   l a y e r   and  p r e s s i n g   the   c o a t i n g   i n t o  

c o n t a c t   w i t h   a  s h e e t   of  p a p e r   d u r i n g   the   r e q u i r e d  

h e a t - d e v e l o p m e n t   of  t h e   l a t e n t   i m a g e .   I t   is  e v i d e n t   t h a t  

t h e   s t r i p p a b l e   l a y e r   was  r e m o v e d  w i t h   d i f f i c u l t y .  

A  r e s i s t i v e l y   h e a t a b l e   p h o t o t h e r m o g r a p h i c   e l e m e n t  

is   d i s c l o s e d   in  U .S .   P a t e n t   No.  4 , 4 0 9 , 3 1 6 .   T h e  

p h o t o t h e r m o g r a p h i c   e l e m e n t   i s   p r o v i d e d   w i t h   a  t w o - l a y e r e d  

s t r i p p a b l e   c o a t i n g   w h i c h   has   e l e c t r i c a l   r e s i s t i v i t y   in  t h e  

r a n g e   of  60  to   1500  o h m s / s q u a r e .   The  e l e m e n t s   may  b e  

e x p o s e d   to   r a d i a t i o n   and  t h e n   t h e r m a l l y   d e v e l o p e d   b y  



a p p l y i n g   a  v o l t a g e   a c r o s s   t h e   s t r i p p a b l e   c o a t i n g   w h i c h  

b e c o m e s   r e s i s t i v e l y   h e a t e d .   A f t e r   d e v e l o p m e n t ,   t h e  

s t r i p p a b l e   c o a t i n g   may  be  r e m o v e d .  

D r y - s t r i p p a b l e   l a y e r s   ( w h i c h   a r e   a d h e r e d   to   g l a s s  

or   m e t a l ,   f o r   e x a m p l e )   a r e   known  in  t he   a r t .   U .S .   P a t e n t  

No.  3 , 6 1 9 , 3 3 5   r e l a t e s   to  a  u n i t a r y   l a m i n a t e   c o m p r i s i n g   a  

b a c k i n g   l a y e r   w h i c h   i n c o r p o r a t e s   a  r a d i a t i o n   a b s o r b e r ,   s u c h  

as  c a r b o n   b l a c k ,   d y e s ,   and  h i g h   a t o m i c   w e i g h t   m e t a l s .   T h e  

f l e x i b l e   p o l y m e r i c   f i l m   is   s t r i p p a b l y   a d h e r e d   to  t h e  

b a c k i n g   l a y e r   by  an  i n t e r m e d i a t e   a d h e s i v e   l a y e r .   No 

m e n t i o n   is  made  in  t h i s   p a t e n t   of  a  l a m i n a t e   b e i n g   u s e f u l  

in  a  p h o t o t h e r m o g r a p h i c   e l e m e n t .  

Summary  of  t he   I n v e n t i o n  

B r i e f l y ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  p h o t o -  

t h e r m o g r a p h i c   e l e m e n t ,   p r e f e r a b l y   of  t h e   d r y   s i l v e r   t y p e ,  

h a v i n g   a  s t r i p p a b l y - a d h e r e d ,   r a d i a t i o n - a b s o r b i n g ,   a n t i h a l a -  

t i o n   l a y e r   on  t h e   b a c k   s i d e   of  t he   e l e m e n t ,   or   in  a n o t h e r  

e m b o d i m e n t ,   o v e r l y i n g   t h e   p h o t o s e n s i t i v e   l a y e r .   Such  a n  

e l e m e n t   has  i m p r o v e d   f i l m   i n t e g r i t y   and  may  have   a  s i m p l e r  

f o r m u l a t i o n   ( p a r t i c l e s   to  r e d u c e   r e s i s t i v i t y   a re   no t   a d d e d )  

c o m p a r e d   to  t he   e l e m e n t s   d i s c l o s e d   in  t he   a b o v e - m e n t i o n e d  

U . S .   P a t e n t   No.  4 , 4 0 9 , 3 1 6 ,   B r i t i s h   P a t e n t   S p e c i f i c a t i o n  

1 , 2 6 1 , 1 0 2 ,   and  U . S .   P a t e n t   No.  3 , 6 1 9 , 3 3 5 .   T h e  

r a d i a t i o n - a b s o r b i n g   l a y e r   of  t he   p r e s e n t   i n v e n t i o n   i s  

s t r i p p a b l e   as  an  i n t e g r a l   l a y e r   by  p e e l i n g   o f f   t h e  

p h o t o t h e r m o g r a p h i c  e l e m e n t .  T h e   s t r i p p a b l e   l a y e r   m a y  
i t s e l f   be  m u l t i - l a y e r e d   b u t   p r e f e r a b l y   i t   i s   o f  

u n i t a r y - l a y e r   c o n s t r u c t i o n .  

The  p r e s e n t   i n v e n t i o n   o v e r c o m e s   the   h a l a t i o n  

p r o b l e m  k n o w n   to  e x i s t   in  d r y   s i l v e r   f i l m s   ( i . e . ,   l i g h t  

s p r e a d i n g   b e y o n d   i t s   p r o p e r   b o u n d a r i e s   and  t h e   d e v e l o p e d  

p h o t o g r a p h i c   image   n o t   b e i n g   s h a r p )   w h i c h   h a v e   h e r e t o f o r  

p r e c l u d e d   t h e i r   a c c e p t a n c e   f o r   use   in  h i g h   q u a l i t y  

a p p l i c a t i o n s .   A l s o ,   i t   i s   a d v a n t a g e o u s   to   h a v e   t h e  

a n t i h a l a t i o n   a g e n t   in  a  s e p a r a t e   s t r i p p a b l e   l a y e r   r a t h e r  

t h a n   in  an  i m a g e a b l e   l a y e r   so  as  to  a v o i d   s t a i n   in  t h e  



i m a g e d   a r e a .   F u r t h e r ,   no  l i q u i d   is  n e c e s s a r y   in  t h e  

p r e s e n t   i n v e n t i o n   to   r e m o v e   t h e   a n t i h a l a t i o n   a g e n t s .  

In  t h e   p r e s e n t   i n v e n t i o n :  

" s t r i p p a b l y   a d h e r e d "   m e a n s ,   as  is   w e l l   u n d e r s t o o d  

in  t h e   a r t ,   t h a t   t h e   l a y e r s   a r e   s u f f i c i e n t l y   w e l l   a d h e r e d  

to   e a c h   o t h e r   to   s u r v i v e   m i l d   h a n d l i n g   w i t h o u t   t he   l a y e r s  

c o m p l e t e l y   s e p a r a t i n g   and  y e t   s t i l l   be  s e p a r a b l e   f rom  e a c h  

o t h e r   by  hand   when  r e q u i r e d .   T h i s   g e n e r a l l y   m e a n s   t h a t   a  

f o r c e   ( d e l a m i n a t i n g   r e s i s t a n c e )   of  a b o u t   6  to   50  g / c m   w i d t h  

( 0 . 5   t o   4 . 5   o u n c e s   p e r   i n c h   w i d t h )   of  l a y e r   is   n e e d e d   t o  

s e p a r a t e   t h e   two  l a y e r s   when  one  l a y e r   is  p u l l e d   a t   1 8 0 °  

f r o m   t h e   o t h e r   a t   a b o u t   229  cm  (90  i n c h e s )   p e r   m i n u t e .  

P r e f e r a b l y   t h i s   p e e l   f o r c e   i s   in  t he   r a n g e   of  11  to   33  g / c m  

w i d t h   (1  to   3  o u n c e s   p e r   i n c h   w i d t h ) ;  

" l a y e r   s t r e n g t h "   m e a n s   t he   d o w n s t r i p   s t r e s s   on  a n  

a n t i h a l a t i o n   l a y e r   ( w i t h o u t   s u b s t r a t e )   t h a t   j u s t   t e a r s   t h e  

l a y e r   when  a  w e i g h t   is   a p p l i e d   t h e r e t o ,   t h e   w e i g h t   b e i n g  

i n c r e a s e d   to   t h e   p o i n t   w h e r e   i t   t e a r s   t h e   l a y e r ;   a n d  

" d e l a m i n a t i n g   r e s i s t a n c e "   m e a n s   t h e   f o r c e   n e e d e d  

to   s e p a r a t e   a  l a y e r   f r o m   a  s u b s t r a t e .  

D e t a i l e d   D e s c r i p t i o n  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  p h o t o t h e r m o -  

g r a p h i c   e l e m e n t   c o m p r i s i n g   1)  a t   l e a s t   one  p h o t o s e n s i t i v e  

l a y e r   c a p a b l e   of  b e i n g   d e v e l o p e d   by  h e a t   a f t e r   i m a g e - w i s e  

e x p o s u r e   to   r a d i a t i o n   in  t h e   w a v e l e n g t h   r a n g e   o f   380  to   8 0 0  

nm  a d h e r e d   to   one  s u r f a c e   of  a  s u p p o r t   b a s e   and  2)  a  

u n i t a r y ,   a n t i h a l a t i o n   l a y e r   c o n t a i n i n g   an  a n t i h a l a t i o n  

a g e n t   and  h a v i n g   a  r e s i s t a n c e   g r e a t e r   t h a n   1500  ohms  p e r  

s q u a r e ,   p r e f e r a b l y   g r e a t e r   t h a n   5000  ohms  p e r   s q u a r e ,   m o s t  

p r e f e r a b l y   g r e a t e r   t h a n  6 8 0 0   o h m s / s q u a r e   a d h e r e d   to   a n y  

s u r f a c e   of  t h e   e l e m e n t   and  d r y - s t r i p p a b l e   t h e r e f r o m ,   w h i c h  

s u r f a c e   p r e f e r a b l y   i s   t h e   b a c k s i d e   of  t h e   s u p p o r t   b a s e ,  

s a i d   a n t i h a l a t i o n   l a y e r   h a v i n g   a  d e l a m i n a t i n g   r e s i s t a n c e   o f  

6  t o   50  g / c m - a n d   a  l a y e r  s t r e n g t h   g r e a t e r   t h a n ,   p r e f e r a b l y  

a t   l e a s t   two  t i m e s   g r e a t e r   t h a n ,   i t s   d e l a m i n a t i n g  

r e s i s t a n c e .  



The  p h o t o t h e r m o g r a p h i c   p o r t i o n   of  the   e l e m e n t   c a n  

be  any  i m a g e a b l e   l a y e r   or   l a y e r s   w h i c h   a r e   p h o t o s e n s i t i v e  

and  d e v e l o p a b l e   by  b e i n g   h e a t e d   ( e . g . ,   on  a  h e a t e d   d r u m  

r o l l   or  by  e x p o s u r e   to   i n f r a r e d   r a d i a t i o n )   in  t he   t e m p e r a -  

t u r e   r a n g e   of  150  t o   3 5 0 ° F   ( a p p r o x i m a t e l y   65  to   1 8 0 ° C ) .  

The  m o s t   common  p h o t o t h e r m o g r a p h i c   s y s t e m s   of  t h i s   t y p e   a r e  

1)  s i l v e r   h a l i d e   p h o t o t h e r m o g r a p h i c   s y s t e m s   c o m p r i s i n g  

s i l v e r   h a l i d e ,   a  s i l v e r   s o u r c e   m a t e r i a l   in  c a t a l y t i c  

p r o x i m i t y   to  t he   s i l v e r   h a l i d e ,   and  a  r e d u c i n g   a g e n t   f o r  

s i l v e r   ion  in  a  b i n d e r ,   2)  t h e r m a l   d i a z o n i u m   p h o t o -  

t h e r m o g r a p h i c   s y s t e m s   c o m p r i s i n g   an  a c i d - s t a b i l i z e d  

d i a z o n i u m   s a l t ,   an  a z o - c o u p l i n g   c o m p o u n d   and  a  b a s e   o r  

b a s e - g e n e r a t i n g   m a t e r i a l   in  a  b i n d e r ,   3)  d y e - b l e a c h  

p h o t o t h e r m o g r a p h i c   s y s t e m s   c o m p r i s i n g   a  p h o t o s e n s i t i v e  

b l e a c h - p r o d u c i n g   or  b l e a c h - r e m o v i n g   m a t e r i a l   and  a  dye  in  a  

b i n d e r ,   and  4)  l e u c o   dye  o x i d a t i o n   p h o t o t h e r m o g r a p h i c  

s y s t e m s   c o m p r i s i n g   a  l e u c o   dye  o x i d i z a b l e   to   a  c o l o r e d  

s t a t e ,   a  p h o t o s e n s i t i v e   m a t e r i a l   w h i c h   g e n e r a t e s   a n  

o x i d i z i n g   a g e n t   or   a  p h o t o s e n s i t i v e   o x i d i z i n g   a g e n t   t h a t  

d e c o m p o s e s   when  l i g h t   s t r u c k .   O t h e r   s y s t e m s   such   a s  

p h o t o s e n s i t i v e   m a t e r i a l s   w h i c h   c o l o r   upon   a  p h o t o i n i t i a t e d  

c h a n g e   in  pH  or  p h o t o i n i t i a t e d   c o u p l i n g   a r e   a l s o   known  a n d  

i n c l u d e d   in  t he   t e r m   p h o t o t h e r m o g r a p h i c   s y s t e m s .   T h e s e  

s y s t e m s   may  be  in  a  s i n g l e   l a y e r   or  in  a  p l u r a l i t y   o f  

l a y e r s   as  is  w e l l   known  in  the   a r t .   Most   p r e f e r r e d   a r e   t h e  

s i l v e r   h a l i d e   p h o t o t h e r m o g r a p h i c   s y s t e m s ,   s o - c a l l e d   d r y  

s i l v e r   s y s t e m s .  

The  s u p p o r t   b a s e   or  s u b s t r a t e   i s   a  t r a n s p a r e n t  

p o l y m e r i c   f i l m .   P r e f e r a b l y   i t   is   made  of  s u c h   m a t e r i a l s   a s  

p o l y e s t e r   [ e . g . ,   p o l y ( e t h y l e n e t e r e p h t h a l a t e ) ] ,   c e l l u l o s e  

e s t e r   ( e . g . ,   c e l l u l o s e   a c e t a t e ,   c e l l u l o s e   a c e t a t e   b u t y r a t e ,  

c e l l u l o s e   a c e t a t e   p r o p i o n a t e ) ,   p o l y o l e f i n s ,   p o l y v i n y l  

r e s i n s ,   and  the   l i k e .  

T h e   r a d i a t i o n - a b s o r b i n g ,   a n t i h a l a t i o n   l a y e r ,  

w h i c h   p r e f e r a b l y   has   a  u n i t a r y   l a y e r   c o n s t r u c t i o n   t o  

p r o v i d e   e conomy   of  p r o d u c t i o n ,   has   a  r e s i s t a n c e   of  g r e a t e r  

t h a n   1500  ohms  p e r   s q u a r e ,   p r e f e r a b l y  g r e a t e r   t h a n   5 0 0 0  



ohms  p e r   s q u a r e ,   and  can   be  a  b i n d e r   r e s i n   c o n t a i n i n g   a n y  

d y e ,   p i g m e n t ,   o r   c o m b i n a t i o n   t h e r e o f   w h i c h   d o e s   no t   c a u s e  

t h e   r e s i s t i v i t y   of  t h e   c o n s t r u c t i o n   to   f a l l   as  low  as  1 5 0 0  

o h m s .   T y p i c a l l y ,   t h e   r e s i n   c o m p o n e n t   of  t he   a n t i h a l a t i o n  

l a y e r   p r o v i d e s   i n s u l a t i n g   c h a r a c t e r i s t i c s   to  p r o v i d e   a  

r e s i s t a n c e   g r e a t e r   t h a n   1500  ohms  p e r   s q u a r e .  

D r y - s t r i p   a n t i h a l a t i o n   l a y e r s   h a v i n g   a  r e s i s t a n c e  

o f   5000  o h m s / s q u a r e   or   l e s s   t e n d   to   c r a c k   u n d e r   m e c h a n i c a l  

s t r e s s   and  may  n o t   be  s u i t a b l e   f o r   c o m m e r c i a l   a p p l i c a t i o n s .  

T h o s e   l a y e r s   w i t h   a  r e s i s t a n c e   of  g r e a t e r   t h a n   5 0 0 0  

o h m s / s q u a r e ,   and  p r e f e r a b l y   g r e a t e r   t h a n   6800  o h m s / s q u a r e  

p e e l   e a s i l y   and  a r e   s u i t a b l e   f o r   c o m m e r c i a l   a p p l i c a t i o n s .  

The  p i g m e n t s   or  d y e s   i n c o r p o r a t e d   in  t h e  

a n t i h a l a t i o n   l a y e r   o v e r c o m e   t h e   h a l a t i o n   p r o b l e m   w h i c h ,   a s  

h a s   b e e n   m e n t i o n e d   a b o v e ,   i s   o f t e n   e n c o u n t e r e d   w i t h   i m a g i n g  

m a t e r i a l s .   P i g m e n t s   and  d y e s   w h i c h   a b s o r b   w i t h i n   s p e c i f i c  

r e g i o n s   of   t h e   e l e c t r o m a g n e t i c   s p e c t r u m   ( i . e . ,   r e g i o n s   i n  

w h i c h   t h e   p h o t o t h e r m o g r a p h i c   m a t e r i a l   i s   s e n s i t i v e )   p r o v i d e  

p a n c h r o m a t i c   a n t i h a l a t i o n   p r o p e r t i e s   to   t h e   e l e m e n t .   T h u s  

t h e   s t r i p p a b l e   l a y e r   can   be  t r a n s p a r e n t ,   t r a n s l u c e n t   o r  

o p a q u e .   A  w h i t e   b a c k g r o u n d   ( e . g . ,   by  u s i n g   t i t a n i u m  

d i o x i d e   or  z i n c   o x i d e   as  a  f i l l e r )   can   e v e n   be  p r o v i d e d .  

The  l a y e r   s h o u l d   a b s o r b   r a d i a t i o n   b e t w e e n   380  and  800  nm.  

The  m i n i m u m   o p t i c a l   d e n s i t y   may  be  m e a s u r e d   o v e r   t h i s  

e n t i r e   s p e c t r a l   r a n g e   or   o v e r   any  50  nm  p o r t i o n   w i t h i n   t h e  

r a n g e .  

The  a n t i h a l a t i o n   l a y e r   c o n s i s t s   of  a t   l e a s t   t w o  

c o m p o n e n t s ,   i . e . ,   a  r e s i n   c o m p o n e n t   and  a  r a d i a t i o n -  

a b s o r b i n g   a g e n t .   The  b i n d e r   or   r e s i n   of  t h e  

a n t i h a l a t i o n / r e s i s t i v e   l a y e r   may  be  any  m a t e r i a l   w h i c h  

p r o v i d e s   t h e   p h y s i c a l   p r o p e r t i e s   n e c e s s a r y   ( i . e . ,   t h e  

s t r u c t u r a l   i n t e g r i t y   of   t h e   s t r i p p a b l e   l a y e r   i s   m a i n t a i n e d  

d u r i n g   t h e   s t r i p p i n g   p r o c e d u r e ) .   The  r e s i n   c o m p o n e n t   m a y  
be  a  s i n g l e   r e s i n   or   a  c o m b i n a t i o n   of   r e s i n s .   Such  r e s i n s  

as   p o l y e s t e r s ,   p o l y a m i d e s ,   p o l y o l e f i n s ,   p o l y v i n y l c h l o r i d e ,  

p o l y e t h e r s ,   p o l y c a r b o n a t e s ,   g e l a t i n ,   c e l l u l o s e   e s t e r s ,  

p o l y v i n y l   a c e t a l s   and  t h e   l i k e ,   a r e   a l l   u s e f u l .   P r e f e r r e d  



r e s i n s   i n c l u d e   t he   f o l l o w i n g :   p o l y v i n y l   b u t y r a l s ,  

p o l y v i n y l   a l c o h o l s ,   m e t h y l   m e t h a c r y l a t e ,   e t h y l  

m e t h a c r y l a t e ,   e t h y l   m e t h y l   m e t h a c r y l a t e ,   c e l l u l o s e   a c e t a t e ,  

c e l l u l o s e   a c e t a t e   e s t e r ,   c e l l u l o s e   a c e t a t e   p r o p i o n a t e ,   a n d  

c e l l u l o s e   a c e t a t e   b u t y r a t e .   T h e s e   r e s i n s   when  d i s s o l v e d   i n  

any  c o m p a t i b l e   o r g a n i c   s o l v e n t   s y s t e m   ( s u c h   as  m e t h y l   e t h y l  

k e t o n e ,   a c e t o n e ,   t o l u e n e ,   or  a l c o h o l s )   p r o v i d e   a  

c h a r a c t e r i s t i c   f i l m - f o r m i n g   l a y e r   when  c o a t e d   on  a  s u p p o r t  

a t   a  l e v e l   in  t h e   r a n g e   of  7 . 5   g/m2  to  2 1 . 5   g/m2  ( 0 . 7   g / f t 2  

to   2  g / f t 2 ) .   To  e n h a n c e   t he   f i l m - f o r m i n g   c h a r a c t e r i s t i c s  

of  t he   a n t i h a l a t i o n   l a y e r ,   s u r f a c t a n t s   or  p l a s t i c i z e r s   ( i n  

t h e   r a n g e   of   3  to   40  w e i g h t   p e r c e n t )   a r e   u s e d   w h i c h   c a n  

i n c l u d e ,   f o r   e x a m p l e ,   a l k y l   a r y l   e t h e r   a l c o h o l s   s u c h   a s  

a l k y l   a r y l p o l y e t h e r   a l c o h o l   ( e . g . ,   o c t y l   p h e n o x y   p o l y e t h o x y  

e t h a n o l   and  n o n y l   p h e n o x y   p o l y e t h o x y   e t h a n o l ) ;  

p o l y p r o p y l e n e   g l y c o l s ,   such   as  m.  wt .   1025  p o l y p r o p y l e n e  

g l y c o l ;   and  p h t h a l a t i c   a n h y d r i d e   e s t e r s ,   s u c h   as  d i b u t y l  

p h t h a l a t e   and  d i o c t y l   p h t h a l a t e .  

A n t i h a l a t i o n ,   r a d i a t i o n   a b s o r b i n g   a g e n t s   a r e  

d i s p e r s e d   t h r o u g h o u t   t he   f i l m - f o r m i n g   l a y e r   in  a  q u a n t i t y  

s u f f i c i e n t   to  p r o v i d e   the   l a y e r   w i t h   an  o p t i c a l   d e n s i t y   o f  

a t   l e a s t   0 . 1 ,   and  p r e f e r a b l y   a t   l e a s t   0 . 3   to   2 . 0 .   T h e s e  

a g e n t s   can   be  d y e s   or   p i g m e n t s   w h i c h   a b s o r b  

p a n c h o r m a t i c a l l y   or   a t   s p e c i f i c   w a v e l e n g t h s   and  a r e   s o l u b l e  

in  t he   r e s i n   s o l v e n t   s y s t e m .   Any  a n t i h a l a t i o n   m a t e r i a l  

c o m p a t i b l e   w i t h   t h e   r e s i n   and  s o l v e n t   s y s t e m s   of  t h e  

a n t i h a l a t i o n   l a y e r   can   be  u s e d   in  t h e   p r e s e n t   i n v e n t i o n .  

E x a m p l e s   of  a n t i h a l a t i o n   a g e n t s   u s e f u l   in  t he   p r e s e n t  

i n v e n t i o n   a r e   shown  in  TABLE  I .  



The  r a d i a t i o n   a b s o r b e r   of  t he   p r e s e n t   i n v e n t i o n  

is   c o m p a t i b l e   w i t h   t h e   s p e c t r a l   s e n s i t i z a t i o n   of   t h e  

p h o t o t h e r m o g r a p h i c   e l e m e n t   to   e n h a n c e   a c u i t y .   The  a m o u n t  

of  p i g m e n t   or  dye   i n c l u d e d   f o r   a b s o r b i n g   p a n c h r o m a t i c a l l y  

i s   s u f f i c i e n t   to   p r o v i d e   an  o p t i c a l   d e n s i t y   of  t he   i m a g e d  
m a t e r i a l   of   a t   l e a s t   0 . 1 ,   p r e f e r a b l y   a t   l e a s t   0 . 3   to   2 . 0 ,  

as   m e a s u r e d   by  an  o p t i c a l   t r a n s m i s s i o n   d e n s i t o m e t e r .   T o o  

h i g h   a  l e v e l   of  p i g m e n t ,   s u c h   as  c a r b o n ,   can  w e a k e n   t h e  

s t r u c t u a l   i n t e g r i t y   of  t h e   s t r i p p a b l e   a n t i h a l a t i o n   l a y e r .  

In  some  c a s e s ,   as  w h e r e   a  v e r y   s t r o n g   s t r i p p a b l e   l a y e r   i s  

d e s i r e d ,   i t   may  be  p r e f e r r e d   to  use   a  dye  as  t h e  

a n t i h a l a t i o n   a g e n t .  

The  p r e f e r r e d   a n t i h a l a t i o n   l a y e r s   of  t h e   p r e s e n t  
i n v e n t i o n   c o m p r i s e   p i g m e n t s   s u c h   as  c a r b o n   b l a c k ,   g r a p h i t e ,  

and  t i t a n i u m   d i o x i d e ,   o r   d y e s   s u c h   as  O r a s o l "   Red  2B  ( C i b a  

G e i g y ) ,   and  V i c t o r i a   P u r e   B l u e .   The  m o s t   p r e f e r r e d  

a n t i h a l a t i o n   m a t e r i a l   i s   a  r a d i a t i o n - a b s o r b e r   s u c h   a s  

c a r b o n   b l a c k   of   a v e r a g e   p a r t i c l e   s i z e   up  t o   50  m i c r o n s   i n  

d i a m e t e r ,   p r e f e r a b l y   of  5  to   10  m i c r o n s   or   l e s s ,   and  m o s t  

p r e f e r a b l y   of   1  to   2  m i c r o n s .  

The  a n t i h a l a t i o n   l a y e r   p r e f e r a b l y   is   s t r i p p a b l y  

b o n d e d   to   t h e   b a c k s i d e   of   t h e   s u p p o r t   b a s e .   T h i s   can  b e  

r e a d i l y   a c c o m p l i s h e d   by  a  v a r i e t y   of  m e a n s .   For   e x a m p l e ,  



t h e   a n t i h a l a t i o n   l a y e r   may  be  c o a t e d   o u t   of  s o l u t i o n   o n t o  

t h e   s u p p o r t   b a s e ,   w i t h   a p p r o p r i a t e   r e s i n s   h a v i n g   b e e n  

s e l e c t e d   f o r   t h e   b a s e   and  t he   r e s i s t i v e   l a y e r   w h i c h   h a v e  

o n l y   a  l i m i t e d   n a t u r a l   a f f i n i t y   f o r   e a c h   o t h e r .   To  t h a t  

e n d ,   c o m b i n a t i o n s   of  p o l y ( e t h y l e n e t e r e p h t h a l a t e )   a n d  

c e l l u l o s e   e s t e r s ,   p o l y e s t e r s   and  p o l y a m i d e s ,   and  p o l y a m i d e s  

and  p o l y v i n y l   a c e t a l s   w o u l d   p r o v i d e   o n l y   l i m i t e d   s t r e n g t h  

b o n d i n g   b e t w e e n   l a y e r s   so  t h a t   t h e   r e s i s t i v e   l a y e r   c o u l d   b e  

s t r i p p e d   f r o m   t he   b a c k s i d e   of  t he   s u p p o r t   b a s e .   T h e  

a n t i h a l a t i o n   l a y e r   is   s e l f - a d h e r e n t   to   t h e   s u p p o r t   b a s e .  

No  a d d i t i o n a l   a d h e s i v e   i s   r e q u i r e d .  

The  s t r i p - s h e e t   s t r e n g t h   of   t he   a n t i h a l a t i o n  

l a y e r   of  t h e   p r e s e n t   i n v e n t i o n   is   s u p e r i o r   to  t h a t   known  i n  

t he   a r t ,   t h e   s t r i p - s h e e t   b e i n g   a b l e   to  w i t h s t a n d   s t r e s s -  

f r a c t u r i n g   and  d o e s   n o t   need   t a p e   to   f a c i l i t a t e   s i n g l e  

s h e e t   r e m o v a l .  

The  p h o t o t h e r m o g r a p h i c   e l e m e n t   of  t h e   p r e s e n t  

i n v e n t i o n   is   u s e f u l   as  a  g r a p h i c   a r t s   or  p h o t o c o m p o s i t i o n  

f i l m   and  in  o t h e r   h i g h   a c u t a n c e   a p p l i c a t i o n s .  

O b j e c t s   and  a d v a n t a g e s   of  t h i s   i n v e n t i o n   a r e  

f u r t h e r   i l l u s t r a t e d   by  t h e   f o l l o w i n g   e x a m p l e s ,   b u t   t h e  

p a r t i c u l a r   m a t e r i a l s   and  a m o u n t s   t h e r e o f   r e c i t e d   in  t h e s e  

e x a m p l e s ,   as  w e l l   as  o t h e r   c o n d i t i o n s   and  d e t a i l s ,   s h o u l d  

n o t   be  c o n s t r u e d   to   u n d u l y   l i m i t   t h i s   i n v e n t i o n .  

E x a m p l e   1 

A  p h o t o t h e r m o g r a p h i c   e l e m e n t   was  c o n s t r u c t e d  

c o m p r i s i n g   a  s u p p o r t   b a s e   of   4  m i l   t h i c k   ( 1 . 0 2   x  1 0 - 4 m )  

p o l y ( e t h y l e n e   t e r e p h t h a l a t e )   b a s e   c o a t e d   w i t h   a  f i r s t   l a y e r  

c o m p r i s i n g   1 2 . 5   p a r t s   s i l v e r   b e h e n a t e ,   375  p a r t s   of  p o l y -  

v i n y l   b u t y r a l ,   46  p a r t s   l - m e t h y l - 2 - p y r r o l i d i n o n e ,   0 . 2 5   p a r t s  

HBr  and  0 . 1 0   p a r t s   HI,   0 . 2 0   p a r t s   H g B r 2 ,   0 . 0 8   p a r t s   of  a  

m e r o c y a n i n e   s p e c t r a l   s e n s i t i z i n g   dye  ( L i t h   454  dye  d i s c l o s e d  

in  U .S .   P a t e n t   No.  4 , 2 6 0 , 6 7 7 ) ,   40  p a r t s   l , l - b i s ( 2 - h y d r o x y -  

3 , 5 - d i m e t h y l p h e n y l - 3 , 5 , 5 - t r i m e t h y l - h e x a n e )   and  10  p a r t s   o f  

p h t h a l a z i n o n e   in  a  s o l v e n t   s o l u t i o n   of  6 . 5   p a r t s   m e t h y l  

i s o b u t y l   k e t o n e ,   21  p a r t s   t o l u e n e   and  60  p a r t s   m e t h y l   e t h y l  

k e t o n e .   The  s o l u t i o n   was  c o a t e d   a t   100  m i c r o n s   we t   t h i c k -  



n e s s   and  d r i e d   in  a  f o r c e d   a i r   d r a f t   a t   85°C  f o r   f o u r   m i n u t e s .  

A  p r o t e c t i v e   t o p   c o a t   of  a  p o l y v i n y l   a c e t a t e / p o l y v i n y l  

c h l o r i d e   c o p o l y m e r   ( 8 0 / 2 0 )   in  m e t h y l   e t h y l   k e t o n e   w a s  

c o a t e d   a t   65  m i c r o n s   wet   t h i c k n e s s   and  s i m i l a r l y   d r i e d .  

To  t h e   b a c k s i d e   of  t h e   s u p p o r t   b a s e   was  c o a t e d   a  

u n i t a r y   s t r i p p a b l e   l a y e r   h a v i n g   t h e   f o l l o w i n g   f o r m u l a t i o n :  

The  c o m p o n e n t s   w e r e   mixed   on  a  h i g h   s h e a r   m i x e r   u n t i l   n o  

l u m p s   or   dye  p a r t i c l e s   w e r e   v i s i b l e .   The  d i s p e r s i o n   w a s  

c o a t e d   a t   0 . 1 3   mm  (5  m i l )   w e t   o r i f i c e   a t   1 4 . 5   g/m2  ( 1 . 3 5  

g m / f t 2 )   c o a t i n g   w e i g h t   d ry   f o r   3  m i n .   a t   80°C  ( 1 7 5 ° F ) .  

E x p o s u r e   was  f o r   30  s e c o n d s   in  a  t u n g s t e n   l i g h t  

s o u r c e   and  d e v e l o p m e n t   was  f o r   1 0 - 3 0   s e c o n d s   u s i n g   a  h o t  

r o l l   or   a  f l u o r o c a r b o n   b a t h   as  a  h e a t   s o u r c e   a t   1 2 7 ° C  

( 2 6 0 ° F ) .   An  i m a g e   w i t h   e x c e l l e n t   s h a r p n e s s   was  o b t a i n e d .  

The  a n t i h a l a t i o n   l a y e r   had  an  o p t i c a l   d e n s i t y   of  0 . 2 2 .  

The  one   p i e c e   s t r i p p a b l e   l a y e r   was  e a s i l y   p e e l e d  

f r o m   t h e   s u p p o r t   b a s e .  

E x a m p l e   2 

A  p h o t o t h e r m o g r a p h i c   e l e m e n t   was  p r e p a r e d  

a c c o r d i n g   to   t h e   p r o c e d u r e   of  E x a m p l e   1.  The  b a c k s i d e   o f  

t h e   s u p p o r t   b a s e   was  c o a t e d   w i t h   a  u n i t a r y   s t r i p p a b l e   l a y e r  



h a v i n g   t h e   f o l l o w i n g   f o r m u l a t i o n :  

E x p o s u r e   and  d e v e l o p m e n t   was  a c c o r d i n g   to  t h e  

p r o c e d u r e   of  E x a m p l e   1 .  

An  image   w i t h   e x c e l l e n t   s h a r p n e s s   was  o b t a i n e d .  

The  a n t i h a l a t i o n   l a y e r ,   w h i c h   was  e a s i l y   p e e l e d   f r o m   t h e  

s u p p o r t   b a s e ,   had  an  o p t i c a l   d e n s i t y   of  0 . 2 5 .   The  s u p p o r t  

had  a  s l i g h t l y   o i l y   f e e l i n g .  

E x a m p l e   3  

F o u r   p h o t o g r a p h i c   e l e m e n t s   we re   p r e p a r e d  

a c c o r d i n g   to  t h e   p r o c e d u r e   of  E x a m p l e   1.  Fou r   u n i t a r y  

s t r i p p a b l e   l a y e r s   w e r e   p r e p a r e d   and  c o a t e d   a c c o r d i n g   to   t h e  

p r o c e d u r e   of  E x a m p l e   1  e x c e p t   t h a t   i n s t e a d   of  t he   dye  o f  

E x a m p l e   1,  one  of  t h e   f o l l o w i n g   p i g m e n t s   was  u t i l i z e d   i n  

e a c h   s t r i p p a b l e   l a y e r :  



E x p o s u r e   and  d e v e l o p m e n t   was  a c c o r d i n g   to  t h e  

p r o c e d u r e   of  E x a m p l e   1.  An  i m a g e   w i t h   e x c e l l e n t   s h a r p n e s s  

was  o b t a i n e d .   The  a n t i h a l a t i o n   l a y e r s   of  s a m p l e s   1-3  h a d  

o p t i c a l   d e n s i t i e s   o f   1 . 0 - 2 . 0   and  s a m p l e   4  had  an  o p t i c a l  

d e n s i t y   of  0 . 2 6 .   A l l   d r y - s t r i p   l a y e r s   p e e l e d   e a s i l y   f r o m  

t h e   s u p p o r t   b a s e .  

E x a m p l e   4 

The  r e s i s t a n c e s   of  a n t i h a l a t i o n   l a y e r s   h a v i n g  

d i f f e r i n g   l o a d i n g s   of   p i g m e n t   ( c a r b o n / g r a p h i t e )   w a s  

m e a s u r e d .   The  s t r i p   c o a t   f o r m u l a t i o n   was  t he   same  as  t h a t  

of  E x a m p l e   1  e x c e p t   t h a t   t h e   c a r b o n / g r a p h i t e   p i g m e n t   w a s  

u s e d   i n s t e a d   of  t h e   r ed   d y e .   The  p i g m e n t   was  a  0 . 9 4   r a t i o ,  

by  w e i g h t   of  c a r b o n / g r a p h i t e   ( c a r b o n   b l a c k ,   V u l c a n *   X C - 7 2 ;  

g r a p h i t e ,   D i x o n   4 0 0 - 0 9 )   b l e n d e d   on  a  h i g h   s h e a r   h o m o g e n i z e r -  

in  t o l u e n e   to   g i v e   a  w e l l   d i s p e r s e d   s o l u t i o n .   T h i s  

s o l u t i o n   c o t a i n e d   9 . 5   w e i g h t   p e r c e n t   s o l i d s   and  9 0 . 5   w e i g h t  

p e r c e n t   t o l u e n e .   The  p i g m e n t   s o l u t i o n   and  the   r e s i n   o f  

E x a m p l e   1  w e r e   m i x e d   so  as  to   p r e p a r e   t h r e e   a n t i h a l a t i o n  

l a y e r s   h a v i n g   c a r b o n / g r a p h i t e   ( s o l i d s )   to   t o t a l   r e s i n  

( s o l i d s )   of  0 . 4 4 ,   0 . 2 7 ,   0 . 1 6 ,   and  0 . 0 7 ,   r e s p e c t i v e l y .   T h e  

d a t a   i s   shown  in  TABLE  I I .  

The  d a t a   of  TABLE  I I   show  t h a t   i n c r e a s i n g   t h e  

c a r b o n / g r a p h i t e   l o a d i n g   of  t h e   a n t i h a l a t i o n   l a y e r   r e s u l t e d  

in  l o w e r   r e s i s t a n c e .   D r y - s t r i p   l a y e r s   of  S a m p l e s   2,  3,  a n d  



4  p e e l e d   e a s i l y   f rom  t h e   s u p p o r t   b a s e ,   w h e r e a s   t h e  

d r y - s t r i p   l a y e r   of  s a m p l e   1  p e e l e d   p o o r l y .  

E x a m p l e   5 

C o m p a r a t i v e   d e l a m i n a t i o n   r e s i s t a n c e s   a n d  

a n t i h a l a t i o n   l a y e r   s t r e n g t h s   of  t h e   c o n s t r u c t i o n   of  E x a m p l e  

1  ( S a m p l e   A)  and  of  a  p r i o r   a r t   c o n s t r u c t i o n   ( S a m p l e   B) 

( t h a t   of  E x a m p l e   1  of   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   N o .  

1 , 2 6 1 , 1 0 2 )   w e r e   d e t e r m i n e d .  I n   e a c h   c a s e   t h e   s a m p l e   s i z e  

u s e d   was  2 .5   x  7 . 6   cm.  A  1 . 9   cm  w ide   c l a m p   was  c e n t e r e d   o n  

a  2 . 5   cm  s i d e .   W e i g h t s   w e r e   a p p l i e d   s t a r t i n g   w i t h   5  g  a n d  

i n c r e a s e d   a t   10  g  i n c r e m e n t s .   The  r e s u l t s   a r e   shown  i n  

TABLE  I I I .  

The  d a t a   of  TABLE  I I I   show  t h a t   t h e  a n t i h a l a t i o n  

l a y e r   of  Sample   A  had  a  s t r e n g t h   more   t h a n   s i x   t i m e s  

g r e a t e r   t h a n   i t s   d e l a m i n a t i o n   r e s i s t a n c e .   The  s t r i p  

i n t e g r i t y   of  t he   p r e s e n t   i n v e n t i o n   a n t i h a l a t i o n   l a y e r   w a s  

g r e a t l y   s u p e r i o r   to  t h a t   of  t h e   p r i o r   a r t   l a m i n a t e .  

V a r i o u s   m o d i f i c a t i o n s   and  a l t e r a t i o n s   of  t h i s  

i n v e n t i o n   w i l l   become  a p p a r e n t   to   t h o s e   s k i l l e d   in  t he   a r t  

w i t h o u t   d e p a r t i n g   f r o m   t h e   s c o p e   and  s p i r i t   of   t h i s  

i n v e n t i o n ,   and  i t   s h o u l d  . b e   u n d e r s t o o d   t h a t   t h i s   i n v e n t i o n  

is   n o t   to  be  u n d u l y   l i m i t e d   to   t h e   i l l u s t r a t i v e   e m b o d i m e n t s  

s e t   f o r t h   h e r e i n .  



1.  A  p h o t o t h e r m o g r a p h i c   e l e m e n t   c o m p r i s i n g  

a.  a t   l e a s t   one  p h o t o s e n s i t i v e   l a y e r   c a p a b l e   o f  

b e i n g   d e v e l o p e d   by  h e a t   a f t e r   i m a g e - w i s e  

e x p o s u r e   to   r a d i a t i o n   in  t h e   w a v e l e n g t h   r a n g e  
of   380  t o   800  nm  a d h e r e d   to  one  s u r f a c e   of  a  

t r a n s p a r e n t   p o l y m e r i c   s u p p o r t   b a s e ,   a n d  

b.  a  u n i t a r y   a n t i h a l a t i o n   l a y e r   c o n t a i n i n g   a n  

a n t i h a l a t i o n   a g e n t   and  h a v i n g   a  r e s i s t a n c e  

g r e a t e r   t h a n   5000  ohms  p e r   s q u a r e ,   a d h e r e d   t o  

any  s u r f a c e   of  s a i d   e l e m e n t   a n d  

d r y - s t r i p p a b l e   t h e r e f r o m ,   s a i d   a n t i h a l a t i o n  

l a y e r   h a v i n g   a  d e l a m i n a t i n g   r e s i s t a n c e   in  t h e  

r a n g e   of  6  to   50  g / c m ,   a  l a y e r   s t r e n g t h   i n  

g / c m   g r e a t e r   t h a n   i t s   d e l a m i n a t i n g  

r e s i s t a n c e ,   and  an  o p t i c a l   d e n s i t y   of  a t  

l e a s t   0 . 1 .  

2.  The  e l e m e n t   a c c o r d i n g   to  c l a i m   1  w h e r e i n   s a i d  

a n t i h a l a t i o n   l a y e r   i s   a d h e r e d   to   t h e   b a c k s i d e   of  s a i d  

s u p p o r t   b a s e .  

3.  The  e l e m e n t   a c c o r d i n g   to  c l a i m s   1  and  2 

w h e r e i n   s a i d   a n t i h a l a t i o n   l a y e r   is   a d h e r e d   t o   s a i d  

p h o t o s e n s i t i v e   l a y e r .  

4.  The  e l e m e n t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

w h e r e i n   s a i d   a n t i h a l a t i o n   l a y e r   c o m p r i s e s   a  r e s i n   s e l e c t e d  

f r o m   t he   g r o u p   c o n s i s t i n g   of  p o l y e s t e r ,   p o l y a m i d e ,  

p o l y o l e f i n ,   p o l y v i n y l c h l o r i d e ,   p o l y e t h e r ,   p o l y c a r b o n a t e ,  

g e l a t i n ,   c e l l u l o s e   e s t e r ,   p o l y v i n y l   a c e t a t e ,   p o l y v i n y l  

b u t y r a l s ,   p o l y v i n y l   a l c o h o l s ,   m e t h y l   m e t h a c r y l a t e ,  e t h y l  

m e t h a c r y l a t e ,   e t h y l   m e t h y l   m e t h a c r y l a t e ,   c e l l u l o s e   a c e t a t e ,  

c e l l u l o s e   a c e t a t e  e s t e r ,   c e l l u l o s e   a c e t a t e   p r o p i o n a t e ,  

c e l l u l o s e   a c e t a t e   b u t y r a t e ,   or   c o m b i n a t i o n s   t h e r e o f .  



5.  The  e l e m e n t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

w h e r e i n   s a i d   s u p p o r t   b a s e   and  s a i d   a n t i h a l a t i o n   l a y e r s  

c o m p r i s e   r o s i n s   h a v i n g   l i m i t e d   n a t u r a l   a f f i n i t y   f o r   e a c h  

o t h e r   s e l e c t e d   f rom  c o m b i n a t i o n s   o f  

p o l y ( e t h y l e n e t e r e p h t h a l a t e )   and  a  c e l l u l o s e   e s t e r ,   a  

p o l y e s t e r   and  a  p o l y a m i d e ,   and  a  p o l y a m i d e   and  a  p o l y v i n y l  

a c e t a l .  

6.  The  e l e m e n t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

w h e r e i n   s a i d   r e s i s t a n c e   is  g r e a t e r   t h a n   6800  o h m s / s q u a r e .  

7.  The  e l e m e n t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

w h e r e i n   s a i d   a n t i h a l a t i o n   a g e n t   is  s e l e c t e d   f rom  the   g r o u p  

c o n s i s t i n g   of  c a r b o n   b l a c k ,   g r a p h i t e ,   t i t a n i u m   d i o x i d e ,   a n d  

d y e s .  

8.  The  e l e m e n t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

w h e r e i n   s a i d   a n t i h a l a t i o n   a g e n t   c o m p r i s e s   c a r b o n   b l a c k   o f  

a v e r a g e   p a r t i c l e   s i z e   up  to  50  m i c r o n s .  

9.  The  e l e m e n t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

w h e r e i n   s a i d   p h o t o t h e r m o g r a p h i c   l a y e r   c o m p r i s e s   s i l v e r  

h a l i d e ,   a  s i l v e r   s o u r c e   m a t e r i a l   and  a  r e d u c i n g   a g e n t   f o r  

s i l v e r   ion  in  a  p o l y m e r i c   b i n d e r .  

10.  The  e l e m e n t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

f u r t h e r   c o m p r i s i n g   a  c h e m i c a l l y   e f f e c t i v e   a m o u n t   of  a t  

l e a s t   one  of  a  s u r f a c t a n t   and  a  p l a s t i c i z e r .  
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